P roximal junctional kyphosis (PJK) is a complication following spine fusion surgery for various indications, including degeneration, deformity, trauma, and tumor. 1 The reported prevalence ranges between 26% and 39% after posterior segmental spinal fusion.
2,3 Proximal junctional kyphosis has been commonly defined as a Cobb angle between the upper-instrumented vertebrae and 2 supra-adjacent vertebrae of 10° or greater. 3, 4 According to the Scoliosis Research Society patient questionnaires evaluating outcome, PJK is a mostly asymptomatic radiologic finding with the largest burden being self-image. 5 However, once PJK presents, if a fracture of the vertebral body, posterior osseo-ligamentous disruption, or instrumentation failure occurs, it is considered by definition to be proximal junctional failure (PJF). In contrast to PJK, PJF does increase the risk of neurological injury and most often requires revision surgery. 6 Proximal junctional kyphosis increases the risk of fractures, subluxations, deformity, and implant prominence; thus, the presence of PJK appears to create a greater potential for the development of PJF. 7 Radiologic examples of PJK and PJF are shown in Figures 
1-2.
Proximal junctional failure has recently been reported in 5.6% of patients undergoing surgery for adult spinal deformities. 8 This prevalence is reported to be less than that of PJK. However, given the possibility of severe postoperative complications resulting from progression from PJK to PJF, much emphasis has been placed on identifying surgical techniques that reduce the prevalence of PJK.
Several studies have stressed the preservation of the interspinous and supraspinous ligament complexes immediately above instrumented levels, and there is evidence to suggest that disruption of this integrity leads to an increased risk of proximal level construct failure. 1, 9 In addition, several techniques have recently been studied to support the spinal vertebrae proximal to the fusion. These include the use of transitional rods, hooks, and hybrid constructs. 4 However, to the current authors' knowledge, the use of strap devices Abstract: A substantial proportion of patients develop proximal junctional kyphosis following spinal surgery. To combat this postoperative change, several techniques have focused on maintaining the structural integrity of adjacent spinal levels and adapting the proximal end of the fusion construct to accommodate the increased mechanical stressors produced by long spinal fusion. The use of Mersilene tape (Ethicon, Somerville, New Jersey) for spine and orthopedic surgery is well documented, although considerably less is known about its use for preventing proximal junctional kyphosis. This article describes a proposed technique using Mersilene tape to provide a check-rein strap stabilization at the proximal end of fusion constructs. Initial data suggest that use of this technique may prevent formation of proximal junctional kyphosis. [Orthopedics. 2016; 39(4):e794-e799.] e795 n tips & techniques such as Mersilene tape (Ethicon, Somerville, New Jersey) as a substrate for check-rein stabilization has not been reported. Given its ease of use, relatively low cost, and potential benefit, Mersilene tape is an important tool to reduce PJK.
There have been reports of strap devices stabilizing orthopedic repairs (eg, sternum repair after sternotomy, coracoclavicular fixation after unstable clavicle fracture, and segmental spinal fixation). [10] [11] [12] Biomechanically, it was proven that 1 loop of Mersilene and 2 loops of Ethibond (Ethicon) had similar loads at failure, although the strength was significantly lower than stainless steel wire. In addition, in an animal study, Grobler et al showed, when comparing the use of Mersilene tape and stainless steel wire, that fixation was adequate in both groups and that the distinct connective tissue membrane surrounding the Mersilene tape was more mature and better formed than that surrounding the stainless steel wire. 10, 13 Mersilene tape is a nonabsorbable, braided, sterile surgical suture composed of polyethylene-terephthalate. It is prepared from fibers of highmolecular-weight, long-chain, linear polyesters having recurrent aromatic rings as an integral component. Mersilene tape sutures are indicated for use in general soft tissue approximation and/or ligation, including use in cardiovascular, ophthalmic, and neurological procedures. Mersilene tape elicits a minimal acute inflammatory reaction in tissue, followed by a gradual encapsulation of the suture by fibrous connective tissue. Implantation studies in animals show no meaningful decline in polyester suture strength over time, and the polyester fiber suture material is pharmacologically inactive. 10 Thus, the use of Mersilene tape for adjacent level soft stabilization presents a straightforward addition to a fusion construct that requires 
Materials and Methods
From 2011 to 2014, a total of 23 patients had a posterior spinal fusion with use of Mersilene tape adjacent to the most proximal level treated with pedicle screws. The average age of the patients was 63 years (range, 42-83 years). Eleven were men and 12 were women. Average follow-up was 11.9 months (range, 1-29 months). Four patients had primary fusion surgery and the rest underwent revision of posterior fusion for junctional disease or nonunion. In all cases, Mersilene tape was used adjacent to the proximal end of the construct. Bone cement was used in 3 cases at the top instrumented vertebrae for screw support and not at the adjacent levels. Two patients had complications in the postoperative period. There was 1 case of infection, which was treated with debridement and irrigation and subsequent revision and extension of fusion and anterior corpectomy. The other case was complicated by an ileus, which was managed conservatively.
All patients were followed with radiographs immediately postoperatively and at 6 weeks, 3 months, 6 months, 1 year, and 2 years. Procedure, follow-up, and demographic information is presented in the Table. Several patients are not yet 6 months post-fusion; further follow-up is needed for these patients.
surgical technique
The technique is implemented after pedicle screw placement. A 5-mm Mersilene suture (Figure 3 ) is used to connect the proximal screws (Figures 4-6 ) or cross-link (Figure  3) to the spinous process above the last instrumented vertebra. The tape is available with 2 needles, which can facilitate passage with a needle driver. The suture is passed proximal to the adjacent level spinous process, staying deep to the supraspinous and the interspinous ligaments (Figure 7) . It is then looped distal to the spinous process with each needle, thus creating a 360° loop around the adjacent level spinous process. Alternatively, if needed, drill holes can be made in the spinous process to facilitate passage of the suture and to keep it from slipping off of a steeply slanted spinous process (Figure 5) . The tape is then passed under the rod on each side and the ends are tied with good tension. Alternatively, it can be tied to a cross-link instead of the rods. Both techniques allow for direct midline tension on the adjacent level.
results
On the initial analysis of outcomes following implementation of Mersilene tape-based strap stabilization, none of the 18 patients have thus far developed PJK by definition of a Cobb angle of 10° or greater. Average follow-up was 11.9 months (range, 2-31 months).
discussion
Proximal junctional kyphosis is a common radiographic finding following long spinal fusions. Risk factors for PJK include upper instrumented vertebrae above L2, older age at operation, low bone mineral density, short fusion constructs, and inadequate restoration of global sagittal balance.
2 Along with these risk factors, pres- The interspinous/supraspinous ligament complex immediately above the instrumented level has been found to maintain the natural support of spinal levels above the construct and to potentially reduce the prevalence of PJK.
1,2 If the interspinous/ supraspinous ligament com- 
